The development of calcium and potassium currents during oogenesis in the starfish, Leptasterias hexactis.
The development of membrane electrical properties of oocytes of the starfish Leptasterias hexactis during oogenesis was studied using voltage- and current-clamp techniques. Two voltage-dependent K currents--the fast transient and inwardly rectifying--are present early in oogenesis, before the rapid growth phase, and are maintained throughout oogenesis at the same current density and kinetics. The inward current, which is composed of a Ca current and a slower Ca-dependent inward sodium current, is also present early in oogenesis, but at very low current density. Late in oogenesis, after the oocyte has grown to full size, the inward current increases in amplitude by about fivefold, and undergoes major changes in kinetics. These changes are closely associated with the migration of the germinal vesicle to the cell periphery. The relationship of these events to electrophysiological changes during subsequent maturation and fertilization of the oocytes is discussed.